The patient, a man of 22 years, was admitted to hospital 25.7.58. Two years before he had noticed discomfort in the breasts, especially on the left, associated with slight swelling. This persisted. One year before he was treated by his private doctor with testosterone injections and the swelling of the breasts subsided. Just before admission to hospital he complained of diminution in the size of the left testicle with some loss of hair from the chest and pubic region.
When seen as an out-patient the left testicle was slightly smaller than average. The right testicle was slightly larger and what was thought to be a small tumour was palpable in the body of the testis and a small vaginal hydrocele was present. Both breasts were found to be slightly enlarged, the left more than the right, and pigmentation was present around the areola. He also admitted in retrospect to some loss of libido. Nothing else of note was reported.
The Aschheim-Zondek test was negative and 17-ketosteroids were within normal limits, being 12-7 mg. % in twenty-four hours.
On 28.7.58 the right testicle was explored. The testis itself looked relatively normal and no definite tumour could be demonstrated. A small piece of testis taken for section from the area where the tumour was thought to be palpable showed a Leydig cell tumour. Fluid from the hydrocele was found to contain solid clumps of interstitial cells. A few days later a right orchidectomy was performed and on slicing open the testicle a spherical, encapsulated tumour, 2-3 cm. in diameter was seen. Section confirmed a typical interstitial cell tumour with no evidence of malignancy.
At follow-up two months later the left testicle had become larger in size, and the patient seemed to have been right in his original observation that his left testicle had become smaller. He had grown more hair on his chest and pubic region. His libido had returned to its previous normal. A hormone survey showed the following results: CEstrone 7-6, cestradiol 2-9, cestriol 14-9 pg.; total 25-4 jig. This value would appear to be elevated as the upper limit of normal for an entire man is usually considered to be about 15 ,g.
A further hormone survey was performed on his urine at the Royal College of Surgeons on June 12, 1959, and the results were almost identical with the previous one. The cestrogens remain markedly raised, although the patient is entirely symptom free.
It would seem therefore that some deep seated cestrogenic mischief is afoot, with nothing so far to account for it.
Discussion.-The first case was reported by Sacchi in 1895; I have found 51 additional examples described in humans. The condition has also been reported in various species of animals.
From the U.S.A., in a well-known survey of 10 million servicemen, Broughton reported the finding of 1,000 testicular tumours of which 9, or 1 % of cases, were interstitial cell or Leydig cell tumours.
The youngest case reported was 1[ years old and the oldest was 82. Two malignant cases were reported, dying with metastases four and ten years after orchidectomy respectively.
There seem to be two distinct varieties reported in humans, prepuberal (17 cases) and postpuberal (34 cases). In the prepuberal cases, where the average age was 5 years, almost invariably symptoms of sexual precocity were present. The children were well and prominently endowed with external genitalia and their symptoms and behaviour were the subject of alarm among their parents. In some the opposite testis was enlarged and most developed the typical male deep voice although of tender years. In the majority complete retrogression of symptoms followed orchidectomy. Most tumours were right sided and one case was bilateral.
In the postpuberal cases, the symptoms were entirely different. None was reported of increased virilism although one was found by hormone survey to be excreting large amounts of testosterone. Most occurred about the age of 30. Of 25, 13 were left sided, 9 right sided and 3 bilateral. In 11 of the 25, adults, there were no symptomatic endocrine disturbances. The tumours were found incidentally at postmortem examination, or at operation on undescended testicles, or presented with enlargement of the testicle.
In the remainder, which was the larger group, hormonal changes were present, but entirely different from those found in children. Gynecomastia was present in 7 patients, impotence in 4, and decreased libido in the rest. The response to orchidectomy in adults was usually a return to normal with return of libido and disappearance of gynxecomastia. In one case, the remaining testicle increased in size after orchidectomy, as in our patient.
It should be emphasized here that although the hormonal effects of the tumour before puberty are so different from those occurring after puberty, the histological picture of the tumour in all cases including animals is the same and is usually as follows:
The tumour, which is well encapsulated and 2-3-2-5 cm. in diameter, consists of nests and cords of eosinophilic cells set in a loose myxomatous stroma. Cytoplasm is vacuolated. Nuclei and nucleoli present. Scanty nuclear cytoplasm which is finely granular. Mitoses rare. The cells are arranged in a pattern strongly suggestive of liver cords loosely scattered in myxomatous stroma. Aggregates of lymphocytes and brownish coloured granules of lipofuchsin are present.
It seems odd that apparently identical tumours should be responsible for such different effects in the, two age groups. It might be expected that the interstitial cells would produce testosterone or some similar hormone.
The literature is full of possible explanations, both likely and unlikely. One suggestion was that the tumours producing feminizing effects in adults were really Sertoli cell tumours and Sertoli cells in the testis are supposed to elaborate cestrogen (Lewis and Stockard, 1950) . However, Sertoli cell tumours have been described but rarely in humans, and even then their existence has been regarded with some scepticism. They are reputed to be quite common in animals. Some authors suggest that the anterior pituitary is at fault and produces some form of cestrogen excess which causes the formation of the testicular tumour and the gynxecomastia, impotence and loss of libido. This sounds unlikely, but there is no doubt that experimentally in animals oestrogens cause tumour formation in the testis with typical interstitial cells. Many experiments have been performed using different cestrogens with the same result. Bonser and Robson (1940) used cestradiol diproprionate. Hooker et al. (1940) produced typical interstitial cell tumours with metastases in mice with cestradiol benzoate injections. Shimkin and others produced the same effect in mice with implants of stilbcestrol pellets. McCullagh and Rossmiller (1941) reported gynecomastia in males who had received large doses of testosterone. The condition retrogressed when the hormone was discontinued. Twombly et al. (1949) found that anterior pituitary extract caused interstitial cell hyperplasia and gynlcomastia in animals. In one case of interstitial cell tumour in an adult, marked elevation of urinary gonadotrophin was found (Reiners and Horn, 1949) . Hunt and Budd (1939) found positive pregnancy tests in a typical Leydig cell tumour without any obvious trophoblastic tissue present in the tumour. In one 5-year-old child with a Leydig cell tumour the hormone was identified as 3-hydroxy-17ketosteroid and this was said to fit the pattern of androsterone (Cook et al., 1952) . Cohen (1946) stipulated adrenal rests. Interstitial cell tumours closely resemble androblastomata. Hormonal changes of gynxcomastia and impotence resemble to some extent rare cases of adrenal cortical tumours in men producing feminizing symptoms. Pierce et al. (1957) transplanted human chorionic carcinomas and teratomas into the cheek pouch of cortisone-treated hamsters; sera from the hamsters were used for hormonal assay and the tumours were transplanted through many generations. Perhaps Leydig cell tumours could be similarly investigated.
